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How to Make, Connect and Operate a Practical Radio Telephone Receiving Set
ny wj-lma- n. it - in it.

Asooclate Mf rubor Intltut of Its!:
Knitineerr.

Written Mr lni.rnaili.nai Nrwf
A tmp! radm receiver suitable to

reoelvn the radiophone broadtail
and telegraph conits of the follo-

w-In Heme, which will be neatert
iwprnlrly.

1. An Indurlance or tui.n roil
by meant of which the wave let.'!
of yoMr t miiy be tuned to thai if
th itallon toil derlre to leirive

1. Crystal or miner! d
tenor thftt win enable you tc ra-
tify or make aurtmle the rv.no-(niarnit- lf

we utrryln .( n or
telegraph sltniili In vour tcleph..m
receiver.

J, High rraiatance, tc.lii.n
the ttse of which m

to lirar tho wenk luiicm rnnti',1
by the deieefoi

4, fixed ndenser ft. I Me re

throMh

lnln.lt

ORDBOAKD TUHIHG THICK WOUND
u. o.a.covcnno cjpic

TAr rAHfM orr tmc
11". 6", 2a; fo'? 6lM loo'"
TMC VORM.
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ft'TMttk.
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WOOD THICK.

t tin t atorea up the weak cur-ren- ta

and then dlachnrgca them
through the telephone receiver.

) lwrnllnl.
n. Antenna, or A wire or

aimpeiidcd In tho air
from all eurrnundliigl oh-- ,

Jeela n part of thn ctecttlcal
eyMem by the oleclro-inaK-liell- o

waves are rent or received.
S. tlround May be a wire burled

In the earth or itu artlflclitl ground
tuny be u wnterplpe com-
pletes the iiidio ciicult.

The flirt Item to conrldei- - Ir the,
Inductance or tuning coll.

One that VIII Rive irmilti may
lx rouetriirted h tollnwa:

Mnlerlalr needed One c.iril-bnnn- l

tube of an Inch thick. 1
In diameter, A long. 1 U

pound (if 211 nt- - ti II. X. rl ll
wire, one It,

Inch radio rwll.-l- i lever and liaid- -

ruhher Knob, 12 polnttj one
wood hare tliiet'-fotirth- a nt an tin n

In
thieaded

frequency
and.

(llaphrugm both endi
Din ieiuiiiiqucnclea or Wbra-tlnn- a

over
per It evi-
dent that
mean t lie

and
translate there im-pu-

reach tho telephone
receiver. It Ir

fact that
poraera

the neceeenry prop-erlle- a

accpin-pILa- h

thli reeult, the
moot una
uacd galaiin.
contact being made
by ,fln rprlnged
wire the
nanio "CatwUkcr."
In to 't

thla type nf
Catwleker galena
detector
ueceHaary to
the following

la:
binding poet.

1

double pott

CfiXVJISHXtt. GAJyENA DETECTOR.,

lecelverwould means
radio

that aie broadeameilhnvo been tho contributingrauso converting pub.
llo this InstruetUo

artradio telephony.
jt eitablUheit by the

fill' k, f, Inn. 4

one sheet of hakrllne
in. ln. W Inchns wide,

Imh thick anil e
I'lliMivn, llnee iilrkel-plalft- il

four wood orews to Mcur
jhnkellle front to has aa

How to .sun I II,
After you hnv secured the above

i ii h erials and with th aid a
!r. iew driver, pnlnt hrllsh. hand
iliilla mmn ahellac, take
. tube. Rive good coat
..r ahilla'. after it I dry punch
aitinll holer three-eight- h an Inch
fr.'in ml with darnln

pas and tie
MlnW one foot to make eon-- I
m - llone. Wind lht titrni, arrap
,i small anioiinl of the Inaulatlon off

'mid make vour first ponnectlon or
.tap, about alx feet of
wire and tut miiim
leiiRtha to uie fur taking tapa off
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of the coll.) lie tine when taking
tapa from coll that connections
are tight, and, taped. Take
lapr otr 8th, 12lh, ltith. 20tli, Ittll.
401 It. tilth, lfloth nnd luat turn. He
ruin you hnvn all

and lapvd, mi inn
woi king with ery weak
and affoid let any
condltlnna evlrt.

After you have the work
l(ii)o ahcllac the wlndlnga, an thla
will help them In and
at Ihe eame time hrlp keep the
mnlrtuin uwrty, tlint iff
groumla. mme haid or
lm flit eheellng and drill in take

point, tiludlug pwtt and
lever ae In the

Prill alm three holer to take
h Im wood iicrewa aa

rtcuie bnkrlltn fiimt. Cnu- -
uert and tnpr. Htartlng from
the left. h lllurl,rnted. roll

lirttw with fiber etrlp and make
. onnecllona an rhnwn.

When radio mereage Ir rent It 1 round braai rod of an Inch
travels an rant a light. lSK.nnu mller or 2 of an Inch diameter, 1

prr aecond, the halng long, to take hard
a high ae 100. ono rubber handle.

per Inarmurh aa the I Drill mi of an Inch hole "i of
of the human ear will an Inch from In (enter of
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DAKCUTC HARD MUUOCn

huae to take poena and drill
another inch hole 14. Inches
from eden nil left title to hike erva- -

1 bakellte or hard rubber bare , la ,.,, an,i tke the copper or brake
inches long, 2 Inehrn wide, square up and mark off. To
Inch thick, I mount cup and

1 piece of galena mounted on cup post after the ilnee holes are drilled,
obtained from any radio supply 'mount the binding pout and metal
store for 15 cents strip na Illustrated. .Make r aprlng

1 brass or copper atrip .out the phiuiphur bronse or cop.. Inchea of phosphor brone or )irr Wlr aa shown, eoldtrlng sameoopper wire, No. 2R or JO It. 8. U, the end of the rod. You will'"'fl now have completed the detector.
without the telephone

you be without ofhearing the nAny telephone
ooncerta andwhich

lit the generul
to nnd mot
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stand the theory and opeiatlnu of
this wonderful little Instrument one
would nave to have .1 good school-
ing in magnetism and elumeutaiy
eleotrlclty, and the wilier will at-
tempt to give only a brief outline of
what takes place In tho receiver.

iteier to Fig. 1. ThU lvl of re.
..... r,..tin , .... .1. '. "v: i iti own aa tnu watoh case

In ordtr. to thoroughly und9r, Thg
'

pilnuial eaon why tho

naiiol lrlpbone rr.'(lr la not
I'lnprnhln for radl't work it txicaute

'ir m of low rf nlsUiu'O wlndlnx
iniHiidard brlnir 75 oliliio) arid la
i oiiKtriicted ao a to Klve n loud
eound. lerjulrln many tlrnea more

MUiretit which ran he eaally applied
!ln the rmunl wire telephone circuit,
whlih in not the reee In radio, the

radio telephone or lel
'Ki'iph ruiienta belnx many ilima
entailer, therefore reriulrliiK a niu ii

'mme aenalllve rerolvnr, and r ot.
jt.nti till" It waa necmuiary to lmin.ni
upon the inajrni'tn and IncrcHix- tin.
ulndlnite on the idertiainnui
fioiii 1,900 to 2,000 nhriie on
in elver In order to obtain a srci"
number of ampete turna. An an ii

lmtratlon:
An clectrmnaKnet lialn(C

I ii rim. by paeeln one amt'i't'.roiigti tlilt wlndlnjf you will in --

In aniere liirim. My inenlun
thrntiRh the Mme wfndlrm a

you will then have 20" am
pere tnriie--o- ri the other hand, ir

oii Increnae Ihe lurne to 1,000 and
pitaa one ampere through you will
then have 2 000 ampere tin im
which Hill lve you (tieater iuhk-nell-

pull thereby makln the re-

ceiver more aeneltlve,
The lecelver acta an a ihiiiIj1"1

ttl the voice or muelr rurienrv and
convert them In eound wara iwi'lt
aohie distortion) h followa

llmv Itcci'hi'r Ada.
The voice or munic la Impi f aa'--

by a mli i oihone on t lie ele, .i

tenia at the eendlnx Ktntloti nnd it
rectified by the detect. u- nt ilic

atntlon, Ihcn imeelnic llirnuuii
the wlndln of thn r'i eer i h'ln ji.
thereby enerxlrln Ihe rleiim iiihk-netlc- a

and citilelii Ihe ilhiphiaiciii to
vibrate (utlrailiil and ieielledi
accurately lepimlui in the xlbre-tlnn- a

rvx recorded liy the tillcrophone
at the trannmlttln etallon. The
fluctuating lbratlona of Ilia

produce the correepondliiK
round WMvrw. t li tier inaklnc the voice
audible. (See Kl. 2 )

The uatial teleplinno rn elver l

wound with II. H. aue No. 31 or 30
nnd the Mnnilitld ihiIIii lecrUer
Willi much anmller wire, belriB II. 8.

:iuce No. 41 to IK fur a 1,000 to
2.tMi(i. ohm lei eUer.

The writer does not recommend
thai any of the mailer iittrmpt to
rewind reocUorii, one of the KrpiU-r- nt

dlfflrtlltlea encounlercd lielnR
th.it of breaking the wire, which Is
an flun na the human hair, find even
thouith you ehoiild roil, it re-

wound receiver iloea not Kle nny-whe-

near Ihe antlafni'tlnn or i'om-par- o

with - properly dealKiied radio
receiver.

There are a number of rei elvers
Of good make on the market, A
good pair tan be purchneed from
any of the taillo dcalera for IS. Ml.

The action that results from np- -
Pljlug a current lo two or more
conducting nurface. Mine being
eeparnleil ny n uieiectio (mica,
aheela. gliiee or paraffin paper)
(ace 1) la emploed In ninny
w,ia In indio circultn. Hticli a lc- -

(ettTit wmj(nifwO

ituene (mi

FIG 2.

- T.UOXL
riiMt-u- r 7vuii

PIC 5

lce Is called a condenser, and Is
mid to have it certtilti capacity or
m many mb minimis, liepeudlng
upon the number and slue of the
conducting rurfaces and the tllelcc-t- b

separating them. TIiIk may be of
a fixed or varlnhle caMclty, depend-
ing upon tho cnnsttuctlon. If the
elements are stationary, It will be
of a fixed capacity, and If they can
he, moved at will it will be of a ta-
il. thle capaclt).

Hluce oura Is a single circuit
employing a crystal detector

or rectifier. It will be ot help to
employ a condenser of small a par
ity ucroiw telephone receivers which
will have the effect of taking tho
weak electric Inipulrert which after
being rectified by thn detector lire
of an Intermittent illici t current na
ture and Muring them up In tho con-- 1

denaer. After ramo Is fully charged
:lt discharger them lit a more even
'manner In the telephone lecelven,
which will hate tho effect of In-
creasing the rlgnal uudlblllty which
Is nlu,ta drsliablc.

Thli piece of apparatus Is very
.simple and easy to ((instruct, but
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fCLCtirrso MAOMCTJ)

care must be taken to smooth out
lite tinfoil to avoid bllrtere and rce
tint all of foil ate unlfnrui.

riillowlug MutcrlitH Needed.
A condenser for our purpose ehoiild

have a capacity of about .002 micro-
farads and Ihe following inaterlals
will ba needed:

: binding potts.
1 hard-rubti- base of an Inch

thick. of nit inch wide, ;(i
Inches long.

1 hard-rubb- cover of an Inch
thick. l Inches lung, of an inch
wide

7 ahecls of tinfoil 4 Itich wide,
I '1 Inches lung iwblilt cm bo pur-
chased from a florltO.

T Aliens of mlv of an Inch
wide, 1 inch long, 00: thlcu

To drill four Inchhilrs In the hard. rubber base as
shown In figure 2, Now take the tin

foll alrlpa n ml In one end punch
hole to take the I, ndlng poat ma-

chine "ir. allium about
of an In ii wall ar the end. Ilulld
condiir up m Mm f.ialiion. Take

RADJ0 TYPE RECEIVED.

the ! bio lii g pout miichlne
eirenn r miifir them In bean hi
jhown Take it .ir.e of titled

laheellnc and pl.l r II t of an Inch
from cither end Now tuk" n pities
of unroll, putting uiH.'hliie
throiikh ihe hole ui t lie light. Now
Inkt) anoiher pic. o of nil. it aheet-lu-

placing It dlrettly ovi-- the pre-
ceding one Then lake a piece (if
tinfoil rytd place it over the in.iclilno
norew 6n tho left end and follow
there opcratlona until you liuvi tired
the neven eheela of tinfoil and mien
eheellng, Vou will eco by Ihla

that you have alternated
the tinfoil atrlpa each lime. You will
thru Imvo three rtilpt of tinfoil
connected Willi tho binding pot on
the left ride and four on the right,
and will end by having a plcco of
mica on lop of Ihe Inet tinfoil etrlp.
Now take the cover and drill mo
holes to take binding pott machine,
rcrnwa, nnd iiarembln nr. nhown In
figure 3. Tighten up on tho binding
poela eo ae to comiireee the tinfoil
end mlci Bheetlng, thereby Increat-In- g

tho efficiency of the condenser.

Now we come to one of the moat
Important Items that enter Into the
ruccero nf any radio elation tho
aerial, or antenna (mean for nb- -

1
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Double, throw KMiee swrrcM

sorbin, or radlatlnir electric mag- -
net!." waves, as used In a radio
telegraph or telephone).

mentioned in one of the pre-
vious articles, an aerial, or antenna,
in a conductor Hiipported In the air
ami Insulated from nil surrounding
objei is. There are many tjpea of
aerials, such as' the flat-to- p "T"'tpe r'lg. 1, inverted "I." type,
Tib. i; umbrella type. Klg. 3. How-leve- r,

most of these types ate made
up of a plurality of wires tfour or
six wlrea, or even tnore). These
types of aerials are used mostly for
transmitting purposes, but for re-
ceiving purpores only n single wire,
suspended In the air nnd Insulated
form all aiirrouirfllng objects, will
serve our purpose well. To obtain
(he best result with wt It
would be advisable, where It la pos-islbl- e.

to have an aerial from 100. to
t.'.O feet in length and 30 or 10
blah at both ends.

The necessary material are!
One bundled and fifty feet, or

more, of No. 13 or 11 13. S.
gauge bare copper wire.

Two to four Insulators, depending
upon the conditions that must be

One porcelain tube.
llmv 111 Make Arrliil.

The drawings are
and with a little advice jou

will bo able to construct your aerial
so as to obtain successful results,

Klrst Alwaa bear In mind that
the effcfHvcnrM of your aerial and

'the sticciM that you derive
from your ret depend mostly upon
how effectively you have insulated

' ' Pun.tr I',r' W""gJ ,

TS5 -Ay
Mote r.Pttteiu ir ih

x ? 5l -

IpZtAD.M
fife a ia

vour aerial. Spare no paint to do
Job right.

Hetond. Avoid kinks." turna,
twleta In your aerial and lead-i- n

wire.
Third. The aerial or antenna wire

can bo put through the hole at one
enu or me inruiaior anu inn risv-wir- e

through the other. A lead-i- n

wire can bo fattened to any part of
the aerial or atilciin.i. or elmply
brought off aa an cxtrnrlon of tho
main wire. Where tho wire run
around a corner of the building,
or under almllar clrcutnetancea, an
Inaulator can be fartened by lueani
of a largo screw to a wooden aup- -
porting "tick. Then the lead ran
he put through or fastened to tho
hole nt the extended end of thA, In-

sulator.
Fourth. If due to conditions you

must cut your wire, bo sure that
when you make the connection It
la soldered.

Fifth. If a eupport can only be
found for one end the wire can be

tin from tho house to a short polo
25 or 30 feet high near by. On
apartment house roofe, chimney.
pipes nnd other objects offer good
natural supports.

It la well known that the earth is
11 culm uiiiir u. 11 ty mm in
thereforo used extensively In nearly

STD.
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all Mndn of electrical work, espe
cially that pertaining to signalling
And It has been the meane of ig

a. great amount of money that
would otherwise havo been spent
for wire.

A good ground and ground
tlon are of the greatest Importance
entering Into the successful opera-
tion of any radio station. The dis-
tance a elation may transmit or re-
ceive In often determined by how
efficient Its ground syatem Is.

In cities and towns a good ground
connection may be made with the
water and steam pipes. Tho best
means for making this connection
la by the use of a standard ground
clamp (Klg. 1), whli h may b pur-
chased from nn electrical or radio
supply store fur not over 10 cents.

When nukln, use of the water
pipe In ihe house it Is ndviiiatito
and common practice to short arruit
the water meter, aa shown In Klg.

. by means of a. heavy copper
wire. Should there happen to he
other pipes In the vicinity of the
water pipe to which you are mak-
ing ground connections it would ba
adviiwtblo to coneet them all.a.itlm
would Increase the efficiency of
our grounu.

It la not convenient tor our
.farmer cousin to muke ground con-
nections, A good ground may ho
obtained by taking an old wash-iboii-

and soldering the ground
'wire to one of the handles or sides
and sink It In a nver crerk lake or

.a discarded well. Jf none of thcee

facilities arc available and you have
a cifteyi or pump solder the wire
to tho Iron pipe.

A fairly good grmind may be ob- -

r"

by burying somo ,mctitl
Italnrd preferably copper, about 10

feet below the surtneo of the
It la general pin, tiro to burv

(Wireless Telephony)
Wo have made arrangements to
carry a complete line of radio ap-

paratus, consisting of short wave re-

generative receiving sets and various
parts that will enable an amateur to
assemble his own set. At present we
have the following parts in stock for
immediate delivery.

Western Electric Head '

Seta ,., $15.00
Variometers ,. ., . 6.50
Composition Vacuum ,

Tube Sockets . .90
Telephone Plugs 1.00

Mail orders filled promptly

laffflfsF F www
IS UlUJU LLLU1U

ELECTRICAL ENGINEERS
119-12- 1 EAST SECOND ST.

Notice to Our Patrons
in District No. 1

Your Electric Bills nro due and must be paid on or
before the 10th or service will bediscontjnued.

District No. 1 comprises nil territory west of the
center of Jfyiin street.

PUBLIC SERVICE COMPANY
OF OKLAHOMA

HI ljit Fourth Street Kennedy llulldlns
Wo Cloo Saturday nt 1 I'. M.

TrriTITTal mm IH I H aaai I TaaTnTW"ati"

THE PUBLIC SERVICE COMPANY
of Oklahoma

Has been authorized to issue a limited
amount of "Prior Lien Stock." This is an '

opportunity to obtain an unusually high
grade, tax free investment.

Full information.
I Public Service Company of Oklahoma
I Phone Osage 2770 111 East Fourth St.

a layer of charcoal
the metal shc ta t
ting another layer
coke on top of the
Thli Inaurca a groin
between the earth andat all times. Another ,

drlvo threo or fou
feet Into tho csr'li aground wire to tlu n,

Generally spenkiri
attract lightning, butup atmospherical el.
course, this condliit, i
hazard. However,
la properly grounded
acta aa u llghtnlrK
protects tho propm
electrical ha?ud.
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smaller than II, s.
larffer. and ani,i
as possible to the otit.--
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correct way for
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middle terminal or m
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connecreii to tno u
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ACTORS

r

CEDAR 1140 j

WE PROVE
The low Cost of Luxury
for 11.00 we nlll send you.

(Ins l. Ileitis Kittl lie (lutmr-- f

(. Trice I
On i. Ilnttlf trench l-

ilies, 1'rlrr Vl.tui
One i. Ilotlln OIIe Mmnii'c
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roil mar ub- -

Hint, rarma Violet, Tteanan Iter'
went T.llfllf, Mir o Ilia yi'J
er l.awra far Ktanch Lilac
Huh for Tail it. Qulnlna ami ('!
lis II, ndollnt or llrlllUntiua '

Oil Khamtxio. itrdor now
eail nwntj oriler. rliack or
W. tnt a O.mnl Aunt t ;

si a4 irsrlar tlbar roes. tr
Tremonl Products Co.

Tour Europe
This Summer

An opportunity Is nffsr'd '
more persons to Join a iai
Oklahoma men and women
tour ot Kneland nd the V

peati continent tills summer
patty will Mslt the haul, c

and witness the I'ssslon
will be conducted hy nn ou
honiR university man woe
thoroughly familiar with I
pean customs nnd languiiees.
total cort nf the trip will n r

than 11,000 for each person

Addre University Mn
Gregory Travel Burcnu

Terminal Hide., Oklahoma fliy

ta


